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High uptake of 2,4,6-trinitrotoluene by vetiver grass — Potential for phytoremediation? 
K.C. Makris, K.M. Shakya, R. Datta, D. Sarkar, D. Pachanoor 
Vetiver grass demonstrates ability to absorb TNT in aqueous media. 


Assessment of the impact of increasing concentrations of ozone on photosynthetic components of maize 


(Zea mays L.), a C, plant 
L. Leitao, E. Delacdéte, P. Dizengremel, D. Le Thiec, J.-P. Biolley 


Ozone may induce opposite effects on maize photosynthesis. 


Review 


9 


Implications of research on endocrine disruption for the environmental risk assessment, regulation and monitoring of 
chemicals in the European Union 
P. Matthiessen, |. Johnson 


The challenges associated with the environmental risk assessment and regulation of endocrine disrupting chemicals are discussed. 


Regular Papers 


19 


25 


77 


92 
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Partial dioxin-like toxicity in northern fulmars based on toxic equivalents (TEQs) was well above thresholds for reproductive effects 
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deposition of limestone dust 
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Limestone dust deposition reduced photosynthetic capacity in the Namib Desert shrub, Zygophyllum prismatocarpum. 

Vegetable and synthetic tannins induce hormesis/toxicity in sea urchin early development and in algal growth 

E. De Nicola, S. Meri¢g, M. Gallo, M. laccarino, C. Della Rocca, G. Lofrano, T. Russo, G. Pagano 

Vegetable tannin and synthetic tannins were moderately toxic or displayed hormetic effects in sea urchins and in algae. 

Re-defining control quality is needed for evaluating hormetic effects. 

Effect of physico-chemical pretreatment on the removal efficiency of horizontal subsurface-flow constructed wetlands 
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A physico-chemical pretreatment may help to reduce the risk of clogging of subsurface-flow constructed wetlands. 
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Nitrogen, sulfur and acidic deposition threaten natural and cultural resources in the Columbia River Gorge National Scenic Area. 
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Investigation of organochlorine pesticides (OCPs) in mollusks collected from coastal sites along the Chinese Bohai 

Sea from 2002 to 2004 

Y. Wang, R. Yang, G. Jiang 

Concentration of organochlorine pesticides in mollusks collected from coastal sites along the Chinese Bohai Sea didn’t change obviously 
from 2002 to 2004. 

Occurrence of polybrominated diphenyl ethers (PBDEs) in brown trout bile and liver from Swiss rivers 

P.C. Hartmann, P. Burkhardt-Holm, W. Giger 

PBDEs with the most abundant BDE-47 were determined in brown trout bile and liver from Swiss rivers. 
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Release of sequestered nutrients during plant senescence. 


Phytoextraction of excess soil phosphorus 
N.C. Sharma, D.L. Starnes, S.V. Sahi 


Crop plants such as cucumber, squash and sunflower accumulate phosphorus and thus can be used in the phytoextraction of 
excess phosphorus from soils. 
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High contaminant concentrations in the coastal ecotype of arctic fox may cause toxic health effects due to huge annual cyclic 
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G. Lear, M.J. Harbottle, G. Sills, C.J. Knowles, K.T. Semple, |.P. Thompson 

Electrokinetics negatively impacted soil. 
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R. Reboreda, |. Cagador 
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sink or source of metals to the estuarine system. 


A practical demonstration in modelling diclofenac and propranolol river water concentrations using a GIS hydrology model 
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A.C. Johnson, V. Keller, R.J. Williams, A. Young 


A GIS hydrology model was used to predict pharmaceutical concentration hot spots in a rural catchment. 


Age and seasonal variability of polybrominated diphenyl ethers in free-ranging East Greenland polar bears 


(Ursus maritimus) 
R. Dietz, F.F. Rigét, C. Sonne, R.J. Letcher, S. Backus, E.W. Born, M. Kirkegaard, D.C.G. Muir 


Mean © PBDE concentrations of East Greenland polar bears (Ursus maritimus) were 69.5 ng/g Iw (range: 21.7—192 ng/g lw) and showed 
a seasonal pattern with no relationship with age and sex. 


Pentachlorophenol association with fulvic acids from recycled wastes 
J.C.G. Esteves da Silva, M.C.P.O. Marques 


Partition coefficients between pentachlorophenol and fulvic acids extracted form recycled wastes. 


Effect of drying on the desorption of diuron and terbuthylazine from natural soils 
B. Lennartz, X. Louchart 


Drying of soil samples increased the binding of herbicidal compounds which is interpreted as a reduction of diffusional mass transfer into 
and out of the soil organic matter. 


Congener distribution of polybrominated diphenyl ethers in feral carp (Cyprinus carpio) from the Llobregat River, Spain 
A. Labandeira, E. Eljarrat, D. Barcelé 


Differences in PBDE profiles between sediments and fish were observed, suggesting biotransformation in carp. 


Historical trends in persistent organic pollutants and metals recorded in sediment from Lake Ellasjoen, Bjornoya, 


Norwegian Arctic 
A. Evenset, G.N. Christensen, J. Carroll, A. Zaborska, U. Berger, D. Herzke, D. Gregor 


Levels of Polybrominated diphenyl ethers are increasing in sediment from a Norwegian, Arctic lake. 


Florida seagrass habitat evaluation: A comparative survey for chemical quality 
M.A. Lewis, D.D. Dantin, C.A. Chancy, K.C. Abel, C.G. Lewis 


Some anthropogenic contaminants were prevalent in seagrass and their rooted sediments but the biological significance is unknown. 


Methane and nitrous oxide emission from bovine manure management practices in India 
P.K. Gupta, A.K. Jha, S. Koul, P. Sharma, V. Pradhan, V. Gupta, C. Sharma, N. Singh 


Emission of CH, and N,O from bovine manure management in India is discussed. 


Organohalogen compounds in human breast milk from Republic of Buryatia, Russia 
O.V. Tsydenova, A. Sudaryanto, N. Kajiwara, T. Kunisue, V.B. Batoev, S. Tanabe 


People in the Republic of Buryatia, Russia are exposed to relatively high levels of HCHs, HCB and PCBs. 
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Comparing sediment quality in Spanish littoral areas affected by acute (Prestige, 2002) and chronic (Bay of Algeciras) 
oil spills 

C. Morales-Caselles, J. Kalman, |. Riba, T.A. DelValls 

Littoral sediments affected by low or moderated but continuous oil spills are more polluted than those affected by accidental oil 
spills such as the Prestige. 

Assessment of nitrate pollution in the Grand Morin aquifers (France): Combined use of geostatistics and physically 
based modeling 

N. Flipo, N. Jeannée, M. Poulin, S. Even, E. Ledoux 

Combined use of geostatistics and physically based modeling allows assessment of nitrate concentrations in aquifer systems. 


Residues of organochlorinated pesticides in soils from the Czech Republic 
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Organochlorinated pesticides persist in soils. 


Accumulation patterns of organochlorines in juveniles of Arctocephalus australis found stranded along the coast of 


Southern Brazil 
G. Fillmann, L. Hermanns, T.W. Fileman, J.W. Readman 


Analysis of tissues of juveniles of the South American fur seal suggests organochlorines are remobilized during their poor nutritional 
status, increasing their vulnerability to toxic effects. 
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228 PCB congeners, p,p'-DDE, p,p'-DDD and p,p'-DDT, a-, B-, y-, and 6-HCH and heptachlor in harbor 
seal tissues from the northern Gulf of Alaska are reported. 
Priority organic micropollutants in water sources in Flanders and the Netherlands and assessment of removal 


possibilities with nanofiltration 
A. Verliefde, E. Cornelissen, G. Amy, B. Van der Bruggen, H. van Dijk 


The article provides a quick and powertul prediction tool for the removal of organic micropollutants by nanofiltration, based on 
readily available parameter values. 
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Further evidence of the effects of global warming on lichens, particularly those with Trentepohlia phycobionts 
A. Aptroot, C.M. van Herk 


Epiphytic and terricolous lichens in Western Europe respond to global warming through their Trentepohlia algae. 


Diversity and sensitivity of epiphytes to oxides of nitrogen in London 
L. Davies, J.W. Bates, J.N.B. Bell, RW. James, O.W. Purvis 


Epiphytic biodiversity in London is related to ambient NOx. 


Lichen biomonitoring of ammonia emission and nitrogen deposition around a pig stockfarm 
L. Frati, S. Santoni, V. Nicolardi, C. Gaggi, G. Brunialti, A. Guttova, S. Gaudino, A. Pati, S.A. Pirintsos, S. Loppi 


The diversity of strictly nitrophytic lichen species can be used to monitor and map NH, pollution in the Mediterranean area. 


Is the diversity of epiphytic lichens a reliable indicator of air pollution? A case study from Italy 
P. Giordani 


Lichen diversity is a reliable tool to monitor atmospheric pollution, but care should be taken in forested areas, where 
other influencing factors occur. 


Epiphytic lichens as biomonitors of atmospheric pollution in Slovenian forests 
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No relationship between Hypogymnia element concentrations and foliose epiphytic lichen cover was found. 
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Transport-related pollutants and bark acidity influence lichen and bryophyte distribution and abundance in London today. 
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J. Motiejunaite 
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Epiphytic lichen growth abnormalities and element concentrations as early indicators of forest decline 
T. Otnyukova 


Differences in the morphology and element content of Usnea species at two distinct heights of the Abies sibirica canopy 
provide an early indication of forest decline. 


Epiphytic macrolichens as indicators of environmental alteration in northern Thailand 
W. Saipunkaew, P.A. Wolseley, P.J. Chimonides, K. Boonpragob 


Epiphytic lichens in urban and rural areas of northern Thailand can be used as indicators of the levels of pollution associated 
with increasing population. 
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of The Netherlands 
L.B. Sparrius 


Lichens can be used to detect both increasing and decreasing ammonia air concentrations. 
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The lichen Pseudevernia furfuracea was more resilient than the moss Hypnum cupressiforme in two exposure experiments 
on trace metal uptake. 
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Accumulation of trace elements by Hypnum cupressiforme and Pseudevernia furfuracea exposed in bags in urban environment 
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D. Sarkar, K.C. Makris, V. Vandanapu, R. Datta 
Land-applied drinking-water treatment residuals immobilize arsenic in soils. 


Hemocyte-specific responses to the peroxidizing herbicide fomesafen in the pond snail Lymnaea stagnalis 


(Gastropoda, Pulmonata) 
J. Russo, L. Lefeuvre-Orfila, L. Lagadic 


Fomesafen inhibited phagocytosis and the associated oxidative burst, and increased lysosome fragility in L. stagnalis hemocytes. 
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K. Veltman, M.A.J. Huijbregts, M.G. Vijver, W.J.G.M. Peijnenburg, P.H.F. Hobbelen, J.E. Koolhaas, C.A.M. van Gestel, 


P.C.J. van Vliet, A. Jan Hendriks ) 
Earthworm metal concentrations are less than linearly related to total soil concentrations and predicted pore water concentrations. 


Revisiting the plant hyperaccumulation criteria to rare plants and earth abundant elements 
C. Branquinho, H.C. Serrano, M.J. Pinto, M.A. Martins-Lougao 


Revisiting plant hyperaccumulation criteria. 


Impact of humic substances on the aqueous solubility, uptake and bioaccumulation of platinum, palladium and rhodium 
in exposure studies with Dreissena polymorpha 
B. Sures, S. Zimmermann 


Precious metal accumulation in Dreissena polymorpha is affected by humic substances. 


Effect of arbuscular mycorrhizal fungus (Glomus caledonium) on the accumulation and metabolism of atrazine 
in maize (Zea mays L.) and atrazine dissipation in soil 
H. Huang, S. Zhang, X.-q. Shan, B.-D. Chen, Y.-G. Zhu, J.N.B. Bell 


Arbuscular mycorrhizal fungus increases the accumulation and metabolism of atrazine in maize. 
Biomonitoring of airborne mercury with perennial ryegrass cultures 

L. De Temmerman, N. Claeys, E. Roekens, M. Guns 

Grass accumulates TGM as a function of the atmospheric concentration and exposure time. 


Ecotoxicological evaluation of the short term effects of fresh and stabilized textile sludges before application 


in forest soil restoration 
E.V.C. Rosa, T.M. Giuradelli, A.X.R. Corréa, L.R. Rorig, PR. Schwingel, C. Resgalla, C.M. Radetski 


Short term ecotoxicity evaluation of textile sludge showed that stabilized sludge can be used in the restoration 

of a non-productive forest soil. 

Residual concentrations of micropollutants in benthic mussels in the coastal areas of Bohai Sea, North China 
W.X. Liu, J.L. Chen, X.M. Lin, ¥.S. Fan, S. Tao 


Residual Cd contents of mussels at many sites in Bohai Sea exceed national marine biological quality standard and compositions 
of DDT metabolites indicate recent inputs and potential risk. 
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478 _ Prokaryotic life in a potash-polluted marsh with emphasis on N-metabolizing microorganisms 
S. Eilmus, C. Résch, H. Bothe 
Characterization of a prokaryotic community of a potash marsh provided information on the occurrence of many unusual 
prokaryotes and their horizontal distribution. 
492 Partitioning and source diagnostics of polycyclic aromatic hydrocarbons in rivers in Tianjin, China 
Z. Shi, S. Tao, B. Pan, W.X. Liu, W.R. Shen 
Distribution of PAHs among water, suspended solids and sediment was under strong influence of naturally occurring 
organic carbon. 
501 Household hazardous waste disposal to landfill: Using LandSim to model leachate migration 
R.J. Slack, J.R. Gronow, D.H. Hall, N. Voulvoulis 
Aquatic pollutants linked to the disposal of household hazardous waste in municipal landfills have the potential to exist 
in soil and groundwater for many years. 
Emission of CH, and N,O from bovine manure management in India is discussed. 
510 TOL plasmid transfer during bacterial conjugation in vitro and rhizoremediation of oil compounds in vivo 
M.M. Jussila, J. Zhao, L. Suominen, K. Lindstr6m 
Horizontal transfer of degradation plasmids in the oil-contaminated rhizosphere reveals the dynamic nature 
of the intrinsic biodegradation potential. 
525 Combined effect of copper and prolonged summer drought on soil Microarthropods in the field 
M. Holmstrup, K. Maraldo, PH. Krogh 
Soil contamination with copper does not cause reduced drought tolerance of microarthropods in the field. 
534 Interception of residual nitrate from a calcareous alluvial soil profile on the North China Plain by deep-rooted crops: 
A '®N tracer study 
X.T. Ju, Q. Gao, P. Christie, FS. Zhang 
Deep-rooted crops have a greater capacity than shallow-rooted crops to intercept residual nitrate from the subsoil and restrict 
its movement down to the shallow groundwater. 
543 Determination of selected quaternary ammonium compounds by liquid chromatography with mass spectrometry. 
Part Il. Application to sediment and sludge samples in Austria 
E. Martinez-Carballo, C. Gonzalez-Barreiro, A. Sitka, N. Kreuzinger, S. Scharf, O. Gans 
The presence of quaternary ammonium surfactants in sediment and sludge samples is reported for the first time in Austria. 
548 Bioaccumulation of trace elements in pelagic fish from the Western Indian Ocean 
J. Kojadinovic, M. Potier, M. Le Corre, R.P. Cosson, P. Bustamante 
Metal bioaccumulation was quantified in four species of pelagic fish. 
567 Landscape ecology of the Guanting Reservoir, Beijing, China: Multivariate and geostatistical analyses of metals 
in soils 
W. Luo, T. Wang, Y. Lu, J.P. Giesy, Y. Shi, Y. Zheng, Y. Xing, G. Wu 
Concentrations of metals, sources and spatial distributions in soils around Guanting Reservoir were determined. 
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Preface to the special issue of the Obergurgl workshop on ozone 
G. Wieser, M. Tausz 


Robustness of modelled ozone exposures and doses 
J.-P. Tuovinen, D. Simpson, L. Emberson, M. Ashmore, G. Gerosa 


The AF.,Y index is less sensitive to uncertainties than AOTX, but depends strongly on the stomatal conductance model. 


Promoting the O, flux concept for European forest trees 
R. Matyssek, A. Bytnerowicz, P.-E. Karlsson, E. Paoletti, M. Sanz, M. Schaub, G. Wieser 


Flux-based O, risk assessment of forest trees copes with variable moisture and light effects and requires the effective 
O, dose to account for the trees’ O. defence and tolerance. 


Risk assessments for forest trees: The performance of the ozone flux versus the AOT concepts 
PE. Karlsson, S. Braun, M. Broadmeadow, S. Elvira, L. Emberson, B.S. Gimeno, D. Le Thiec, K. Novak, E. Oksanen, 


M. Schaub, J. Uddling, M. Wilkinson 

Ozone stomatal flux based indices were superior, as compared to AOT40, for explaining biomass reductions and leaf 
visible injury 

Simulation of stomatal conductance for Aleppo pine to estimate its ozone uptake 

S. Elvira, R. Alonso, B.S. Gimeno 


Current EMEP stomatal uptake module needs to be re-parameterised for Mediterranean tree species. 
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Shoot growth of mature Fagus sylvatica and Picea abies in relation to ozone 
S. Braun, C. Schindler, B. Rihm, W. Fluckiger 


Epidemiological assessment of shoot growth suggests an ozone sensitivity of mature beech which is similar to seedlings. 


Exemplifying whole-plant ozone uptake in adult forest trees of contrasting species and site conditions 
A.J. Nunn, G. Wieser, U. Metzger, M. Low, P. Wipfler, K.-H. Haberle, R. Matyssek 


Sap flow-based assessment of whole-tree O., uptake reflects similar responsiveness of canopy conductance 
and O, uptake across contrasting tree species and site conditions. 


Comparison of calculated and measured foliar O, flux in crop and forest species 
N.E. Grulke, E. Paoletti, R.L. Heath 


Using a new system to concurrently measure HO, O3, and COz flux, the conventional method of calculating 

O, flux generally overestimated direct measures by 25-50%. 

Measuring, modelling and testing ozone exposure, flux and effects on vegetation in southern European 
conditions — What does not work? A review from Italy 

M. Ferretti, M. Fagnano, T. Amoriello, M. Badiani, A. Ballarin-Denti, A. Buffoni, F. Bussotti, A. Castagna, S. Cieslik, 
A. Costantini, A. De Marco, G. Gerosa, G. Lorenzini, F. Manes, G. Merola, C. Nali, E. Paoletti, B. Petriccione, 

S. Racalbuto, G. Rana, A. Ranieri, A. Tagliaferri, G. Vialetto, M. Vitale 


While the flux-based approach is scientifically sounder, a more practical concentration-based approach is still 
necessary for routine monitoring. 

Modelling stomatal ozone flux and deposition to grassland communities across Europe 

M.R. Ashmore, P. Biker, L.D. Emberson, A.C. Terry, S. Toet 

Modelled stomatal flux of ozone to productive grasslands in Europe shows different spatial and temporal 
variation to AOT40, and is modified by management and soil water status. 


High-resolution modelling of AOT40 and stomatal ozone uptake in wheat and grassland: A comparison 
between 2000 and the hot summer of 2003 in Switzerland 
F. Keller, S. Bassin, C. Ammann, J. Fuhrer 


A national-scale assessment based on stomatal ozone flux, but not on AOT40, revealed similar risks for crops in years 
with different climates and ozone levels. 

Factors affecting the ozone sensitivity of temperate European grasslands: an overview 

S. Bassin, M. Volk, J. Fuhrer 

An overview of experimentally induced ozone effects suggests that temperate grasslands could be separated into broad 
classes of ozone sensitivity based on physiological and ecological principles. 


Stomatal conductance of semi-natural Mediterranean grasslands: Implications for the development 


of ozone critical levels 
R. Alonso, V. Bermejo, J. Sanz, B. Valls, S. Elvira, B.S. Gimeno 


The stomatal conductance model incorporated within the EMEP DO.SE deposition module needs to be re-parameterised for 
Mediterranean semi-natural vegetation. 

Derivation of ozone flux-yield relationships for lettuce: A key horticultural crop 

E. Goumenaki, |.G. Fernandez, A. Papanikolaou, D. Papadopoulou, C. Askianakis, G. Kouvarakis, J. Barnes 

Establishment of ozone flux-yield relationships for a commercially-important horticultural crop grown widely in the Mediterranean. 
Ozone stress and antioxidant substances in Trifolium repens and Centaurea jacea leaves 

J.F. Severino, K. Stich, G. Soja 

Low leaf ascorbic acid levels are a main cause for visible ozone injuries in Trifolium and Centaurea. 

A comparison of two different approaches for mapping potential ozone damage to vegetation. A model study 

D. Simpson, M.R. Ashmore, L. Emberson, J.-P. Tuovinen 

Model calculations of AOT40 and AFstY show very different spatial variations in the risks of ozone damage to vegetation. 


Comparison of different stomatal conductance algorithms for ozone flux modelling 
P. Buker, L.D. Emberson, M.R. Ashmore, H.M. Cambridge, C.M.J. Jacobs, W.J. Massman, J. Miller, 
N. Nikolov, K. Novak, E. Oksanen, M. Schaub, D. de la Torre 


A comparison of an empirical and a semi-mechanistic stomatal conductance algorithm for European crop and forest 

species reveals a similar predictive capability. 

Identifying ozone-sensitive communities of (semi-)natural vegetation suitable for mapping exceedance of critical levels 
G. Mills, F. Hayes, M.L.M. Jones, S. Cinderby 

Grassland communities such as alpine and sub-alpine grasslands have the highest potential sensitivity ozone, based 

on the responses of their component species. 

Predicting community sensitivity to ozone, using Ellenberg Indicator values 

M.L.M. Jones, F. Hayes, G. Mills, T.H. Sparks, J. Fuhrer 


The ozone sensitivity of individual species can be predicted from Ellenberg Light and Salinity Indicator values 
and extrapolated to the community level. 
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Meta-analysis of the relative sensitivity of semi-natural vegetation species to ozone 
F. Hayes, M.L.M. Jones, G. Mills, M. Ashmore 


Meta-analysis of the relative sensitivity of semi-natural vegetation species to ozone showed some relationships 
with physiological and ecological characteristics. 

Implications of climate change for the stomatal flux of ozone: A case study for winter wheat 

H. Harmens, G. Mills, L.D. Emberson, M.R. Ashmore 

In a future climate the stomatal flux of ozone is likely to be reduced across Europe despite increasing tropospheric 
background ozone concentrations. 
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